They represent an important subgroup of abdominal fistulas, many of which by definition (such as biliary, pancreatic, and urinary fistulas) are excluded from consideration in this paper. In addition, in this review, internal fistulas, in which the fistula connects one segment of the bowel to another, or. to other intra-abdominal organs, also will not be discussed.
Consequently, only external fistulas that represent abnormal communications from some part of the gastro-intestinal tract to the skin will be considered. It also should be noted that fistulas must be defined temporally, since a fistula is not synonymous with a perforation of a viscus. A bowel perforation may develop into a local abscess, a generalized peritonitis, or a fistula; one or more of these complications may occur simultaneously. For pital, while the rest were referred for treatment of an existing fistula. This group of patients was treated by both private and resident surgeons, and various methods of treatment were evaluated. These patients may be divided into three clinical groups, depending upon the anatomic location of the gastric, enteric, or colic opening, and the maximum amount of drainage from the fistula. The first group of 55 patients includes all intra-abdominal fistulas arising from the stomach or duodenum proximal to the ligament of Treitz. The second group of 46 patients identifies all with jejunal or ileac fistulas, which drained over 100 cc. of intestinal contents daily; most of these fistulas drained large amounts which frequently exceeded 1,000 cc. daily. All large bowel fistulas and those small bowel fistulas which drained less than 100 cc. daily make up the third group. No jejunal fistulas drained less than 100 cc. daily. However, some ileac fistulas did (Table 2 ). Figure 1 shows the anatomic subdivision of this group of fistulas. The average age of the patients was 60 years.
Etiology: Table 3 lists the disease preceding the operation subsequently complicated by fistula. Duodenal ulcer preceded Three other specific methods of prevention of duodenal or antral stump perforation after gastrectomy will be considered. First, prevention of afferent loop obstruction by the use of a prosthetic tube placed in the anastomosis has been advocated by Alesen 22 who has ascribed his success in avoiding duodenal fistulas to this maneuver. In our experience it has been very difficult to assess the importance of afferent loop obstruction as a cause of duodenal fistula, though Robinson 51 proved in many of his cases that it was a common factor.
Secondly, many surgeons have advised primary drainage of the right upper quadrant, leading a Penrose drain or sump down near to the duodenal stump in the hope that if perforation occurs, duodenal contents will discharge along this tract, rather than produce a general peritonitis. Often, however, the drain tract has been walled off from the stump before the perforation becomes established, so that the peritoneal cavity may become widely contaminated before drainage occurs from the wick.
On the other hand, suggestive evidence that primary drainage of the right upper quadrant at the time of gastrectomy is iMS AND NIELCH and established a fistula, ten (67Cc) died. There was nothing to indicate that drainage per se increased the number of fistulas.
In the third place, specific operations may be employed to avoid the hazards of the difficult duodenal stump. The Bancroft operation, the McKittrick two-stage resection, and Waddell's combination of antral exclusion and vagotomy may be mentioned. Of these procedures, the Bancroft operation has, in our institution, carried nearlyT a five per cent incidence of perforation, with such a high mortality from this complication that unless it is combined with Harvey's 2 method of catheter decompression, we believe it should not be used. Dangers of fistula formation following the McKittrick and Waddell operations are much less, though there are other technical objections to their use, particularly in the presence of massive hemorrhage.
As a specific method to prevent fistula formation, we have been interested particularly in catheter duodenostomy as an adjunct to gastrectomy. Here a planned fistula is established but is controlled completely by the indewlling catheter and replacement of the duodenal content through a jejunostomy tube. This method allows resection of the bleeding ulcer.
It is of interest to compare results in patients who had such a planned duodenostomy with those in this series. In the patients reported in this paper, of 28 who developed a duodenal fistula, 24 had difficult stump turn-ins and ten died. In a series of 51 cases of planned duodenostomy recently reported by Rodkey and Welch,h1 all of whom had difficult stumps, one died. Five had drainage from the fistula that lasted more than 48 adherence to the duodenum. The duodenum was opened and then closed carefully in two layers. However, on the first postoperative day he began to drain copious amounts of duodenal contents from his stab wound drain. A Sump suction tube was inserted and collected up to 2,500 cc. a day. This gradually rose to 3,500 cc. on the tenth postoperative day. On the eleventh postoperative day, through a left paramedian incision, a free peritoneal cavity was entered. A subtotal gastrectomy was carried out with a Billroth II anastomosis. The antral mucosa was stripped out according to Bancroft's method and the serosa was turned in. A retrograde jejunostomy tube was placed back into the stomach for drainage, and a distal jejunostomy tube placed for feeding. Following the operation copious discharge continued from the right upper quadrant fistula, but all the duodenal contents that were aspirated were re-fed through the feeding jejunostomy tube. Drainage persisted for approximately 10 There are several important anatomic and physiologic features of fistulas of the jejunum and ileum. The relatively great mobility and length of the small bowel allow an easier and more effective surgical attack on these fistulas than can be secured with fistulas arising from stomach or duodenum. The large fluid volume of the enteric stream, particularly in the proximal jejunum, accentuates the serious nature of such fistulas. Since the small bowel is able to absorb more water and electrolytes as the cecum is approached, in general, the lower the fistula the less malign its significance.
Forty-six of the 157 patients in this study had fistulas of the small bowel which drained profusely. Fifteen of them arose from the jejunum and the remainder from the ileum (Fig. 4) Surgical complications 33 72 25 45 Anastomotic failure 19 20 Surgical injury (72%) died. The large number of intraperitoneal abscesses which occurred, or which first were discovered after the formation of the fistula, emphasizes the need of careful search for this complication in patients with fistulas.
As in the gastric and duodenal group, the incidence of significant skin digestion and irritation was high (43%O). Aside from the discomfort, severe skin digestion, with or without concomitant wound infection, As with gastric and duodenal fistulas, sump suction and antibiotics were used in all of the patients. Nasal tubes seldom decreased fistulous discharge, and, in onethird of the patients, were omitted. Packing of the fistula was used unsuccessfully in four cases, and, in one of these, an abscess developed in the abdominal wall adjacent to the pack. While jejunostomies at the onset of the fistula formation theoretically should be of value, actually they were helpful in only three instances. Operative Therapy: Nondefinitive operations for small bowel fistulas include feeding jejunostomies, drainage of localized pus, and incomplete bypass operations, in which the fistula is not completely excluded from the intestinal tract (Fig. 5A,  B) . The definitive operations listed in Table 11 , include resection of the fistula and segment of intestine from which it arises, bypass with complete exclusion of the fistula (Fig. 5C) , and a turn-in of the fistula at the point it arises from the small bowel.
Results: The results of both conservative and surgical treatment are listed in Table 11 . The over-all mortality was 54 Primary resection of the fistula and adjoiining small bowel used in 11 patients was the most frequent and successful operation. In six cases an end-to-side, and therefore, incomplete bypass preceded the resection. In addition to the low mortality rate of six per cent there were no recurrences of the fistula. The average interval between the onset of the fistula and resection was 40 days.
Turn-in of the fistula, whether or not preceded by a defunctioning bypass operation. was remarkably unsuccessful. Only two of these five patients survived, and one of these survivors suffered a recurrence.
It is of interest to consider the results of the various bypass procedures illustrated in Figure 5 . Two patients had side-to-side anastomoses and died. Seven patients had the small bowel divided proximal to the fistula, and then an end-to-side anastomosis made below. The fistula did not close in any of these patients. Six were later cured by resection, while the seventh subsequently died after turn-in of the persisting fistula. The single patient with complete exclusion and end-to-end anastomosis was cured.
Discussion: The classification of fistulas used in this study is original and therefore no large previous series that has been published can be compared accurately. Most of the previously published reports concern fecal fistulas and are weighted preponderately with scantily draining chronic lower small bowel and large bowel fistulas. Only a few small series It is probable that most of these fistulas could be attacked safely one to three weeks after onset rather than after the much longer period that was uised in these patients. Pleas for earlier operative attack have also been made by Keyes.6 When the type of operative procedure 
Lower Bowel Fistulas
This category includes all of the fistulas of the large bowel regardless of the amount of drainage, and only those ileac fistulas which never drained over 100 cc. daily.
The function of the large bowel is twofold. The terminal ileum, cecum, and the right colon absorb most of the water and some electrolytes. The remaining colon dries the residue further but serves chiefly as a reservoir for feces. Thus, the relatively small fluid volume of the fecal stream, and the minimal nutritional absorptive ability of the lower bowel are unique features which render fistulas in this section of bowel much less ominous than those discussed in preceding categories.
Forty-six of the 56 patients in this group had fistulas originating from the colon. Ten had ileac fistulas which drained minimum amounts. Figure 4 shows the anatomic location of these fistulas. The average age of these patients was 53. Twenty-six were men. In this period, fecal fistulas occurred -s s e E s w T s s t -Y T T tients with scanty drainage from chronic fistulas.
Operative Treatment: Defunctioning operations include colostomy and various bypass procedures. Colostomy is the method of choice to defunction fistulas distal to the transverse colon. Ileac fistulas and fistulas arising from the right colon require ileotransverse colostomy for adequate defunction. Complete division of the ileum is desirable to defunction the fistula, though, for complete exclusion, the bowel must be divided distal to the fistula as well.
Other definitive operations include resection, turn-in of the fistula, and colostomy or ileostomy revision. A resection or turn-in may be protected by a previous defunctioning colostomy or bypass.
Results: The results of treatment are listed in Table 12 . Of the 28 patients who did not have definitive surgery, 22 closed their fistulas spontaneously. Spontaneous closure occurred within five days to one year, with the mean of fouir weeks. One spontaneous closure reopened after three months, and another after 42 years. Two patients who were treated conservatively died of peritonitis complicating the fistula. One of these two patients had a proximal defunctioning colostomy and the other had no operation.
Definitive surgery resulted in cure in 88 per cent of the cases. Either resection or turn-in was successful, and there was only one recurrence. Definitive surgery was done from one day to 49 years after the formation of the fistula, though the mean was between two and three months. One patient died of peritonitis complicating a complex fistula with four internal openings after an attempt was made to resect it. Of the three recurrences in the entire group, two were later cured by resection.
Discussion: Surgical complications and inflammation account for the overwhelming majority of lower bowel fistulas. Compared to the two previous groups, the incidence of fistulas caused by surgical complications is low, and that due to inflammation is considerably greater.
Appendicitis and diverticulitis were the most common infections which led to lower bowel fistulas. Appendiceal fistulas are relatively benign since of nine cases, four closed spontanueously, four were closed by surgery, while one was not treated at the patient's request. Fistulas arising from diverticulitis usually require resection of the involved colon, although spontaneous closure has been observed. Chronic abscesses were the third major type of inflammation that caused these lower bowel fistulas. 
